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(54) DIGITAL SIGNAL PROCESSOR WITH 
DEDICATED COMPUTING ELEMENT 

(57) Abstract: 

PURPOSE: To reduce power consumption in an LSI as a 
whole by executing a part of simple processing which 
occupies the most part of algorithm as wired logic in 
which a dedicated computing element of scale smaller 
than that of a main computing element performs the 
transfer of data between data memory via a direct 
memory access(DMA) bus. 

CONSTITUTION: Such constitution is employed that the 
dedicated computing element 201 which performs limited 
processing on the algorithm is provided, and the 
dedicated computing element 201 is connected to the 
DMA buses 212, 212 connected to the data memory 104 
and not being connected to the main computing element 
106. In other words, the dedicated computing element 
201 performs data transfer between the data memory 
104 via the DMA buses 211, 212, which enables simple 
processing to be performed. The dedicated computing 
element 201 is a computing element of small scale 
provided with a limited computing function so as to be 
fitted in the execution of the simple processing. Therefore, 
it is possible to reduce the power consumption in the 
operation of the whole digital signal processor, i.e., the 
LSI in which the simple processing occupies the most 
part. 
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/:f:U T/w^y Xix^«Jt(c:ftS4:^i»B&at?lim-r 
S»aiHlB(^««fi*U<it^-t-So ^(DtitbT/is^V 

tea^x^^*a^s*w*fea-r?i&«>?>*Lrv^ 
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1^1/^^3 3 2 fcfflHWft * * 0 ' t <t t> 

fri/7 h 3 2 2^>7 

i/7 V 3 2 2©SBlS^t)Z[l]dS»j|«Six 
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t^^5 3 4l^fil1Hlt '2' SfS5 

0 1«U 5 16^(P/g)^^tl§ o 
if^T, I(2S + 2 1)-^(3S + 20)t^^/^ 
fp], V7 h l/^i? 5 2 2 xj y?&mifc£ti 

&kfb\^ -&U??5 3 2i£Mfflm* *1' 
*K V7M/^?5 2 2©WSit5, P^i? 

l/^?5 3 3|Jii8fif '0' iru^^5 

3 4|:m)WSt * l ' *«^5 0 l 

sm=vi\ii-bm*fp/Ki 

[003 31 ^7^51 5^fcU***t5o 9 s^5 

1 5a*«i-y-^^/ujS*T,T9^^5 i 2^e>w**ix 

S©T% i(2S + 2 4)-f(3S + 2 3)t^f^;KZ)F| 
JtBtttfSDMAT*-*^;^ 1 l^a*S*LS 0 EJUhO 
<J: 5 f^v^ h Uisxf 5 2 2 CMl^fffllCDMA/^ 
^^feb[k]«r«0J(MiiirLT«|&LT33<«^"e, 

^ffl St^« £ D S p £ ©r - * «r*(£R fcffl A. T S 
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<0*r-9 V[l]~V[S]^i/y h\si?X#5 2 1 
3*L5o *<S + 1 9)~»(2 S+ 1 8)1^ ^/U 

CDfUJ, ^7M-^^5 2 2i^>7h^P>7^«^ 
^£<t£t>f-. tl/^^ 5 3 2i£»J»{f-S§- * 1* 
10 v^7M/^^5 2 2^g«t5o 

fc\ tU^^ 5 3 3 i^SJWf ' 3 * k*b. ir u 

^ * 5 3 4 '1* ifr^-TLh^ 1IS5 0 1 

a*»f£u s&^-ti^^s 3 5\cmmm^ e i' 

£<b*K fg(S + j 4- 1 9)y-J ?Ma*7 1 4j0> 

bv[j ]* b[] ](i S j ^s)3»U*S*tS 0 — ft 
(S + 19)W^/H:lt 7Sff 5 1 5^^y7Slx, 
»(S + 2 0)*-f ^/Wctta*s6S0i:*S o ££>(c, m 
(S + 2 0)f>T^l:^ tl/^^ 5 3 6MJWI^ 
' 1' 2^ 5 3 7l£«MWS# <0' 3S-5-;t£> 

20 2X, 7^5 1 5©fflAi7yf5 1 4©|lJAV[l]* 
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^^tb^ 0 * fe{dtt< (s- D-tH^/naWK -fci^* 
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7 4 4CD 'l'«JA*i:*So -tV"?* 7 4 2<Dti\tl& 
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£&3 0 *3*»7 0 l©WM7^f7 14, 716^ 
«7 17©A*i:ft5o 7^714©W^t^^ 
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* 0 2<omil\tt\'## 7 4 6<D 'O'flJA^RT^s/?- 
7 1 9 (^A^J i: 45„ Hr * 7 4 6 <7>Wyjtt9 ^ 7 
15(DA*fcft5o 7^715©fflMt^^74 
7^ 'O'flJA*. t^^7 4 3(^) '2* (MA*, 
■feu^* 7 4 4£> *0'flJAy?i:*5o 7^f7l9© 
ttJ*fitl/^^ 7 4 9(7) 'O'HIAMtf?^ 7 20 
<DA£lk%:& 0 yy^7 2 0<Dtti£}&-tU? ? 7 4 9 <£> 

' l'ttJA^&TJHrl^* 7 4 SO 'O'fflJA^JirftSo 
tl/^^7 4 9«)|liAli'fe^? 7 4 30 'O'i&iJA^ 
10 <t&5 0 7^f 7170fflA«t^#7 4 8© '0* 
ftlAMVys'f 7 1 8<£>A^<b#6 0 7^f7l8© 
a*«"fer 1/^^7 4 8^) ' 1 ' {ftiJA^&W? ? 7 4 
6 CO * l'fflBAA^ftSo t^^7 4 8©B!Afitl/ 
^*7 4 4<£> c 3'ffl0A*i:*S o 
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<DWs7 n 5/^*$»«&**tSOt? % *(S + l)iJ->f 
^/H^^Sfi^r-^ q [l][l]~q [1][S]^^>7 h 

7 3 1 ti:*&jtt*tb-5 0 fe*5, ##i£#.T 
*s *0'^fe '1'^§I9#*>SI**^!?^^ 7 2 2 COM 
dSl>f ^>"h*4x5o *2-JB(S+ 1)1*- 

scp/wm, i? 7 4 3^mmm^- '3' 

S7 0 1s5SiffU »(j +2)f--Y^/We:tt9^^7 l 

4fcq[l][j]*q[l][j](lS] S S)*»*h*tb 
5 0 — IBli^-r^/H2itt % 7yf7 15^J7S 
^ m2^ ?/u\mftjjfro kft&o 

*(s + 1 )-t^-r ?/u<Dm, ti/^^747 ^iwt 
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(S + 2)~^(2 S + DiM^/KOWK 
MfrJ«ff-i§- 'O'Wi^ ff¥(S + j H-DIM^A- 
Mf*v-:7 h Ui^^^ 7 3 2 My*-* p [ j ]&Ajl£tl 
£o 7 3 2{C(i^(S + 2)-^(2 S + 

I(2S+ D^^/H-^SficDx-^ p [1] — p [S] 20 
frisy Yui?*$ 7 3 2\Z»ih£tlZ> 0 I(S4- 
2)~»<2 S+ DV^f ?/U<Dffi. ^-7 hUi?*? 7 3 ^ 
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7^f7 1 5^ y TSix. *(S + 3)1hY^/M£fcfcm 
A^0t45 o £^1^ flS(S + 3)~SS(2 S + 2)lKf 
Pswm. tl/^^ 7 4 7 'O'd^X.^ 
ix N irl^^ 7 4 5fc»J»fS-J§- '1' &&?Lbti. irv- 
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* c [1 ]a3*Mfi£jT,5 0 ^(2S + 4)ihY^/U 30 
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mtsti&o m^xmtz s + 3)—gs(3 s + 2)-y--r^/u 

-#/<^2 1 1 My*-* q [2][l]~q [ 2 ] [ S ] 

tsr iSr^-t-fco-cfcs. r^*t/sur»(2 s + 

j +2)f>f^/Kl^ j ^ S)^-* q [2][ j 

7 13HP - KStLSo *(2 S + 4)-JB 

(3 S + 3)i^>T^/KZ>M, '>7f^^7 3 1{:f- 
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$(2S + 4)-l(3S + 3)f^^/^ V7F^o 
y?*mi@;£tlZ><DX% »(3 S + 3)^>f^/H^f*Sfi 
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$$7 0 li&S»f^U »(2 S+ j + 3)W9MZ.\* ! 7iy 
f714|:q[2][j]*q[2][j](Uj £S)*SfeM 
£*X£o — Sl(2 S + 4)^^/1^^ 7^f71 
5£S^y TStu »(2 S + 5)1M^/M^l*ttj;^0 i: 
45o S&fc. I(2S + 5)-!B(3S + 4)W^ 

mh iru?? 7 4 7{cmmm-%* 'o'^x.^. 

9 # 7 4 5 id»J«Mt 'l'^^fetb, irl-^^7 4 
6lrM«ff 'O'a^x.ktK 7yf7 15©ffl*t 
7ivf7 1 4<^t±i^q[2][j ]*q[2][j }<DfR~T*m% 

&mf?£fr. Jg*^9s/^7 l 5je:«ittStb5o ^bt 

S(3S + 4)WWIt ^7, 7 f7 19i; 
3*b, I(3S + 5)t^^fi 

[0 0 4 8] 

[*1 6] 
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(3S + 4)-I(4S + 3)f^^/Wrfl H "feU^*7 4 4 ld*J»f§ # ' 2 £>*l, *»» 7 0 1 W 

2KfWf»{t^ ' r a*^;t$>;h,Si: i: fc^->7 h »(3 j + 4)-^>f ^^Jdf*9 s^^7 14|Cq 
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»17] 
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[0 0 5 1] 2*9^7 1 5^&W*SixSo SIS 
(4S + 4)f^^;H:^ -fe 7 4 9 {dftlfflffi-* 

'O'm^ t^^ 7 4 3M)SHIt '0'^ 

*.e>*v -feu^* 7 4 8^3iiJWf# •l'^A.bix. 
* * 7 4 4 e 3 , dS^A.6*b, *»«7 

0 1^»fPU 7^714Cc2m*g[2]«^ 
tv^o *fc, I(4S + 5)W^;^it i?l^*7 4 
3 WfiMWft-g- ^'^x^tu ^ * 7 4 4 lilfftHW 
ft* 'O'i&S^&Jv *»7 0 1#iffU 
717MC2 = c[2]*c [2]dS»Wl*JxS 0 $(4S 
+ 6)1>->f ^/WU*. t^^7 4 9«MIt 'l'^S ^ 

c 2 c 2m 

£ *m 



*k -fe 7 4 sicmmm^ 'o'^^bti. 

?#7 4 4tSM«f '3'^x.ibtK fHif§&7 0 1 
^ifft, 7 16(^c2*gm«§tl6o * 

4b\ I(4S + 7)t^^^fitl/^^ 7 4 7tH»ffl 
* ' l'as^&bjT,, tl/^^7 4 5MWf^ '1'^ 
■^^.feiX, iDiTS7 O 2K:;fcV^«* 
c 2 * g m— c 2 m* g 
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★ /H^y -y^jAsf-tr^* 2 1 li-X-^q[3][l] 
~q[3][S]*«*U l(5S+8)f^^/M^ 
[0 0 5 5] 
[*1 91 



.1=1 



«19) 



[0 0 5 6] 7 5/f7 1 9^feffi***tSo * 
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5 2 1, 5 2 2-S8v'7M/^^ 
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